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Description 

The present invention relates to evaporation clo- 
sures, particularly to evaporation closures for clinical 
analyzer reagerrt bottles. s 

Clinical analyzers are widely used for the analysis of 
chemical and biological samples. Operational simplicity 
and cost effectiveness are important aspects of clinical 
analyzer utility. Improvements in either the ease of use 
or cost per test for a clinical analyzer can significantly 10 
impact its value in the market place. 

Chemical and biological reagents are commonly 
employed together with clinical analyzers. Such rea- 
gents are used to perform chemical and biological reac- 
tions necessary for the successful analysis of a sample, is 
Frequently, a significant portion of the cost and operator 
time required to perform a given analysis can be related 
to the selection, manipulation and losses of such rea- 
gents. 

Typically, reagent containers for clinical analyzers 20 
are either un-capped during use or are covered by punc- 
turable sealing means such as elastomeric septa sup- 
ported by metallic or plastic caps. Reagents in uncapped 
containers or in containers capped by punctured clo- 
sures are exposed to the environment of the analyzer. 25 
Such exposure can lead to contamination of the ana- 
lyzer, which in turn can cause damage or impaired func- 
tioning or can contaminate the analyzer in such a way as 
to lead to inaccurate results on future assays. More 
importantly, such exposure can effect the reagents them- so 
selves. If a component of the reagent is sensitive to air 
or moisture, for example, then it can be destroyed or its 
functioning can be impaired. If one component is more 
volatile than another, then its concentration relative to 
less volatile components can be altered in such a way 35 
as to adversely impact the assay to be performed. Gen- 
erally, exposure of assay reagents can significantly 
impact the cost and reliability of a given assay. 

Methods to reduce such adverse impacts have pre- 
viously required complex and/or costly sealing means 40 
such as stoppers or pipettes used as stoppers or com- 
plex, device specific reagent containers. Some of these 
techniques require that the operator spend time manip- 
ulating the container system and others require that the 
reagent bottle be used with the specific instrument for 45 
which it was designed. 

Another practical disadvantage of some closure sys- 
tems is that they require careful positioning of a bar code 
or other label on the reagent container after the closure 
has been affixed. This is inconvenient because it so 
requires an operator to inspect a container-closure com- 
bination and individually affix the label. Typically, this 
problem has required the use of device specific reagent 
bottles wherein the shape of the bottle allowed it to con- 
nect to the closure in only one way, thereby increasing ss 
cost and complexity. 

Preferred embodiments of the invention may amel- 
iorate these and other problems by providing cost effec- 
tive, simple, machine operable closures that allow cap 
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position independent label positioning. The closures 
may improve the ease of handling arxJ life expectancy of 
chemical and biological reagents and, therefore, are 
useful in any application involving such reagents. 

Baisch, M.; Rusbuldt, H.; U.S.-A-4,751 ,186 (Jun. 14, 
1988; filed Feb. 15, 1985) discloses a reagent container 
rack for use in a chemical analysis system (see Figure). 
The sealing means disclosed is perforated prior to use 
and once perforated does not provide an evaporation 
seal. Placement of bar code labels on the rack depends 
on the unique shape of the entire container assembly. 

Kelln. N.G.; Tiffany. TO.; U.S.-A-4,764,342(Aug. 16. 
1988: filed Feb. 27. 1985) discloses a reagent handling 
system for use in analysis systems. The system relies 
on a reagerrt container having a probe puncturable mem- 
brane (see Rgures 1 -8). Once punctured, the membrane 
is no longer a sealing means and is said to be supple- 
mented with a second probe puncturable web contained 
in a cap. Placement of bar code labels on the container 
depends on the unique shape of the entire container 
assembly. 

Harris, A.M.: U.S.-A-4,738.826 (Apr. 19. 1988; filed 
Jan. 29. 1986) discloses a reagent container for use in 
a reagent metering and delivery device. The sealing 
means is a movable plunger or piston that moves to 
reduce the volume of the container and thereby dispense 
the reagent. The container provides no means for con- 
veniently locating a bar code label. 

Saxon. R.L.; Zeger, L; Horbatt, K.; U.S.-A- 
4.927.765 (May 22. 1990; filed Feb. 29. 1988) discloses 
an automatic reagent dispenser. The system includes a 
reagent bottle cap (see Figures 4-6). The cap lacks an 
evaporation closure or sealing means. The system relies 
on a pipette tip associated with each reagent bottle. The 
individual botties are stoppered by the dedicated pipette 
tip while in the instrument for short times. However, an 
auxiliary stopper (not disclosed) is said to be provided to 
seal tiie cap when the bottie is stored or when the pipette 
life is exhausted. 

Andersen, M.R.; Tiffany, TO.; Gangitano, M.J.: U.S.- 
A-4,961 ,906 (Oct. 9. 1990;filed Jun. 27, 1988) discloses 
a liqukj handling system for automated chemical analy- 
sis systems. The system includes a reagent container 
having a cover with ports (see Figures 6-8). The ports 
lack an evaporation closure or sealing means. The con- 
tainer provides no means for convenientiy locating a bar 
code label. 

Document US-A-4 305 515 discloses a sealing 
means for a container having the features of the first part 
of claim 1 of the appended claims. 

The present irrvention relates to evaporation clo- 
sures useful for minimizing evaporation from containers, 
particularly automated clinical analyzer reagent bottles 
In one embodiment of the present invention tine 
closure (closure A) comprises: 

a cap. made of pliable material, comprising a top 
wall having an opening, a skirt downwardly depending 
from the top wall arxl having a threadless internal wall 
adapted to slip on and sealingly engage a container, and 
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biasing means integral with the skirt; arxJ 

an elongated arm» connprising a means for sealing 
the opening, pivotally attached to the cap for movement 
between a first position wherein the sealing means seals 
the opening and a second position wherein the sealing 
means does not seal the opening, the arm being biased 
toward the first position by the biasing means. 

In another embodiment of the present invention the 
closure (closure 6) comprises: 

a cap, made of pliable material, comprising: 
/ a top wall, having an opening; 

a sWrt, downwardly depending from the top wall 
and having a threadless internal wall adapted to slip on 
and sealingly engage a container; 

an elongated arm. comprising sealing means for 
sealing the opening, pivotally attached to the top wall for 
movemerrt between a first position wherein the sealing 
means seals the opening and a second position wherein 
the sealing means does not seal the opening; and 

a biasing means, integral wrth the skirt for biasing 
the arm toward the first position. 

In another embodiment of the present invention the 
closure (closure C) comprises: 

a top wall, having an opening; 

a skirt, made of pliable material, downwardly 
depending from the top wall and having a threadless 
internal wall adapted to slip on and sealingly engage a 
container; 

an elongated arm, comprising sealing means for 
sealing the opening, pivotally attached to the top wall for 
movement between a first position wherein the sealing 
means seals the opening and a second position wherein 
the sealing means does not seal the opening: and 

a biasing means, integral with the skirt for biasing 
the arm toward the first position. 

Another embodiment of the present invention 
relates to any of closures A-C wherein the threadless 
internal wall has an inverted circumferential ledge having 
a first diameter proximate the inside of the top wall and 
a second diameter greater than the first diameter distal 
the inside of the top wall. 

Another embodiment of the present invention 
relates to any of closures A-C wherein the elongated arm 
comprises: 

an elongated rigid lever, comprising a second 
hinge portion, pivotally engaged with af irst hinge portion, 
integral with the top wall, for motion between the first and 
second positions; 

a washer mounting extension, attached to the 
elongated rigid lever; and 

a sealing washer attached to the washer nrwurrt- 
ing exter^ion wherein the sealing washer seals the 
opening when the lever is in the first position and does 
not seal the opening when the lever is in the second posi- 
tion. 

Another embodiment of the present irrverrtion 
relates to a kit (kit A) for conveniently assembling a clo- 
sure which comprises in packaged conrtoination: 

a cap. made of pliable material, comprising a top 



wall having an opening, a skirt downwardly depertding 
from the top wall and having a threadless internal wall 
adapted to slip on arxj sealingly engage a container, and 
biasing means integral with the skirt; and 

5 an ekxigated arm. comprising a means for sealing 

the opening, arxl adapted to be pivotally attached to the 
cap for movemerrt between a first position wherein the 
sealing means seals the opening and a second position 
wherein the sealing means does not seal the opening. 

10 the arm being biased toward the first position by the bias- 
ing means. 

Preferred embodiments, among other advantages, 
provide for machine operable evaporation closures, elim- 
inate the need for perfbraWe sealing means, and provide 
IS for cap positen independent machine readable label 
location. These advantages are realized without requir- 
ing machine specific reagent packaging. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a perspective view of a reagent bottle show- 
ing a closure of the present invention and a shipping and 
handling capi 

FIG. 2 is an exploded perspective view of a closure 
25 of the present invention. 

FIG. 3 is a side view of the closure of FIG. 2. 

FIG. 4 is a cross-section view of the closure of FIG. 
3 in a closed px^sition along line A-A. 

FIG. 5 is a cross-section view of the closure of FIG, 
30 3 in an open position along line A-A. 

Fig. 6 is an exploded perspective view of the closure 
of FIG. 2 with the biasing means retracted. 

FIG. 7 is a perspective view of a reagent bottle show- 
ing an alternative dosure. 
35 FIG. 8 is a cross-section view of the bottie and clo- 
sure of FIG. 7 along line B-B. 

Before describing certain specific embodiments of 
the invention, a number of terms will be defined. 

Reagent Bottle ~ a container, jar, vial, bottle, or tiie 
40 like, having a vertically oriented opening and which is 
capable of functioning together with a clinical analyzer. 
Preferably, the opening is an optionally threaded cylin- 
drical neck and the bottle is adapted to stand vertically 
wTtix5ut support (ag. it has a flat bottom). The capacity 
45 is generally less than about 25 oz.. preferably less tiTan 
about 10 oz. more preferably it will be about 1 oz. 

The tx3ttle can be made of any suitable material that 
does not adversely impact the reagents to be contained 
in such a manner as to substantially affect tine assay to 
so be performed and which is capable of containing the rea- 
gents for their expected shefff life. For cost considera- 
tions, ttie material is typically glass or plastic, preferably 
plastic, moce preferably mokJable plastic such as high 
density po*y(ethylene) (HOPE). In the event ttiat glass 
55 bottles are wore cost effective, glass is a nrore prefenred 
material. 

The reagent bottie is generally equipped witii a cap 
or other sealing device to contain the reagents during 
shipment and handling. Preferably the lid is a screw cap 
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engaged with the threads of the neck, more preferaiDiy a 
screw cap having a retaining ring to prevent inadvertent 
opening of the bottle. 

Rigid material - any moldable material that does not 
substantially bend during intended use as an elongated 5 
arm in the instant device. Typically, such material 
includes moldable plastics and glass, preferably plastic, 
more preferably a poly(carbonate). Poly(cartx3nate)s 
useful for making elongated arms include Lexan (Gen- 
eral Electric), Makrolon (M & B Plastics). Rowlex (Row- io 
land Products), Celanex (Celanese Plastics). Merlon 
(Mobay Chemical). Sinvet (Anic. Idemitsu technology), 
Orgalan (ATO Chimie), Panlite (Teijin). Jupilon (Mitsubi- 
shi Gas Chemical), Novarex (Mitsubishi Chemical), and 
Taflon (Idemitsu, not currently producing, production 15 
capacity acquired by Mitsubishi Chem.). Lexan (General 
Electric) is a particularly preferred rigid material. 

Pliable material - generally flexible poly(elastomer) 
having a Shore Hardness of from about 55A to 85A. pref- 
erably, from about 60A to 80A, more preferably, from 20 
about 65A to 75A. For cost considerations the material 
is moldable. preferably, injection moldable. The moid 
shrinkage generally should be less than about 5.0%. 
preferably, less than about 3%. more preferably less than 
about 2%. Typically, the mold shrinkage of injection 2s 
moldable materials having a Shore Hardness of from 
about 65A to 75A is 1 -2%. 

A further practical consideration involved in the 
selection of suitable pliable material for closures wherein 
the biasing means is comprised of such pliable material 30 
is set/creep rate. Set/creep rate, as used herein, is the 
tendency of a molded pliable material to change shape 
in response to a force or load. The biasing means of the 
present invention applies a pre-load to seal force. Pre- 
load to seal, as used herein, is a force exerted by the 35 
biasing means upon the sealing means in a direction that 
results in the movement of the sealing means into a posi- 
tion that seals the opening in the top wall. Opening the 
closure, therefore, involves overcoming the pre-load to 
seal applied by the biasing means. Set/creep can have 40 
an effect on the-pre-load to seal applied by the biasing 
means. For example, a molded biasing means used to 
apply a force upon an elongated arm could, over time, 
as a result of set/creep, apply a reduced pre-load to seal. 

Suitable materials have a set/creep rate less than 45 
about 45%, preferable less than about 35%. more pref- 
erably less than about 25%. so as to apply a sufficient 
pre-load to seal after at least a one month period. Gen- 
erally, the pliable material of the present invention applies 
a pre-load to seal of from about 25g to 75g. preferably so 
from about 35g to 65g. more preferably from about 45g 
to 55g. However, the required pre-load to seal is. of 
course, dependent on the particular application contem- 
plated and the precise design of the closure. Particularly, 
the biasing means can be adjusted to yield the desired 55 
pre-load to seal for any pliable material othenvise suita- 
ble as defined herein. 

A particular application may require the use of a spe- 
cific material. Such application may arise, for example. 



due to a requirement for resistance to chemical degra- 
dation. In such an event the material may display other- 
wise undesirable set/aeep characteristics, as, for 
example, due to an extremely long shelf life requirement. 
Any adverse impact upon pre-load to seal related to 
set/creep rate can be minimized or eliminated by provid- 
ing the closure in kit form. The kit can comprise in pack- 
aged combination the necessary components for 
conveniently assembling the closure prior to use. The 
kits of the present invention, therefore, are useful, not 
only for conveniently assembling the instant closures, but 
also for extending the range of useful pliable materials. 

By way of example and not limitation, a number of 
pliable materials are described below. 

1 . Santoprene, 271 -64 (Monsanto) 

1.1 Hardness: 64A 

1.2 Comp Set: 36%, 168 hr., lOO'C 

1.3 Mow temp: -200*»C 

1.4 Shrinkage: 1.5-2.0% 

2. J-Plast, 1000-64A or 1000-70 A SBS (J- Von) 

2.1 Hardness : 64A or 70 A respectively 

2.2 Conp set: 17%, 22 hr., 23*'C 

2.3 Mold temp: -200°C 

2.4 Shrinkage: 1 .0-2.0% 

3. Hercuprene 5100-65A or 51 00-73 A (J-Von) 

3.1 Hardness: 65Aor 73A respectively 

3.2 Comp Set: 28% or 31% respectively, 22 hr., 
70^C 

3.3 Mold temp:-199*'C 

3.4 Shrinkage: 1.0-2.0% 

4. Pellethane (polyetherurethane). 2103-70A (Dow) 

4.1 Hardness: 72 A 

4.2 Comp Set: 75%, 22 hr.. 70<»C 

4.3 Mold temp:-190*C 

4.4 Shrinkage: 1.4-1.8% 

5. Morthane (polyesterurethane). PS49-300 (Mor- 
ton) 

5.1 Hardness: 70-75A 

5.2 Comp Set: 70%, 2 hr.. 70'C 

5.3 MokJ tenp:-199*»C 

5.4 Shrinkage: N/A 

6. Estane (polyesterurethane). 581 22 (BFGoodrich) 

6.1 Hardness: 77A 

6.2 Comp Set: 84%. 22 hr.. 70*'C 

6.3 Mold temp:-193"C 

6.4 Shrinkage: 1.5% 
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7. Geon (vinyi) (BFGoodrich) 

7.1 Hardness: No. 8812. 63A 
No. 8813. 75A 

No. 86153. 62A 5 
No. 88154. 72A 

Among the above materials. Santoprene. J-PIast 
Morthane. and Estane are preferred. Santoprene is 
among the most preferred materials for use in an evap- io 
oration dosure for clinical analyzer reagent bottles. In 
addition to Its desirable mechanical properties, Santo- 
prene has been approved by the FDA for external use in 
food products although such approval may not be 
required for use in an evaporation closure. is 

Optionally, a sinple laboratory test can be per- 
formed, which can aid in confirming that the set/creep 
rate properties of a candidate material are acceptable 
for a particular application and thus further direct the 
selection of a suitable pliable material. The mechanical 20 
properties of interest, generally bending, are measured 
for a simple model such as a cantilever beam, both ini- 
tially and at some later time (selected to simulate sheH- 
life expectations). The change in the property over time 
is then attributed to the embodiment to be actually used. 2S 
In this manner an estimation of impact of set/creep rate 
can be made for the actual embodiment contemplated. 
For example, when a simple cantilever beam of Santo- 
prene was bent at ambient temperature under a 200g 
initial load, the material deflection became asymptotic at 30 
0.012-0,013" (20-25%). After 2 weeks the asymptotic 
deflection occurred at 168-1 75g. Therefore, considering 
that in the embodiment of Figures 2-6 the load required 
to deflect the biasing means to its normal open operating 
position is about 60-80g with an initial deflection of about 35 
0.38". even if the biasing means deflects asymptotic to 
0.095" (25%) tiiere is remaining sufficient spring force to 
seal. 

Seal Material - materials that are capable of sealing 
the opening in the top wall of the closure. Such materials 40 
are selected not only based on cost but also based on 
resistance to any undesirable effects of exposure to the 
reagents contained in the reagent botties. Preferably, 
seal material will be an elastomer. Suitable elastomers 
include natural rubbers such as latex, acrylic elastomers, 45 
butyl rubbers, chlorosuHbnated poly(ethylene)s, ethyl- 
ene-propylene rubbers, fluorinated elastomers, neo- 
prenes. nitriie rubbers, poIy(butadiene)s. poIy(ether)s, 
poly(isoprene)s, poly(perrtenamer)s, styrene-butadiene 
rubbers, and tiiermoplastic elastomers. More preferred so 
elastomers are the inexpensive materials such as natural 
rubber or latex Specialty cross-linked materials with 
advantageous properties may be used when cost per- 
mits or when required. Such specialty nr^aterials include 
poly(dimethylsiloxane) having a wide useful temperature ss 
range, and resistance to aging, ozone, and light; f luoroe- 
lastomers having resistarx:e to heat, oils and chemicals; 
poly(acryiates) having resistance to oil, oxygen, ozone 
and light; and ethylene-acrylic polymers having resist- 
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ance to oils, ozone and chemicals. Prefenred seal mate- 
rials for clinical analyzer applications are natural rubber 
or latex. 

Descriptio n of the Closures 

Referring to Rgure 1 . reagent bottle 1 is shown with 
shipping and hartdling cap 2 exploded to one side, do- 
sure 3 sealingly attached in place of shipping and han- 
dling cap 2. arxj machine readable label 4. 

Refem'ng to Rgure 2, closure 3 has a cap 5, made 
of pliable rhatenal arxj an elongated arm 6. Referring to 
Rgures 2-6. cap 5 has a top wall 7 having an opening 8, 
a skirt 9. downwardly depending from top wall 7. a bias- 
ing means 10. and an optional vial locating tap 11. SWrt 
9 has a threadless internal wall 1 2. optionally having an 
inverted circumferential ledge 13. Skirt 9 is adapted to 
slip on and sealingly engage a container, typically a bot- 
tie with a threaded neck. 

When ledge 1 3 is present, then the threadless inter- 
nal wall has a first diameter above ledge 1 3 and near its 
connection with top wall 7 that is smaller than a second 
diameter below ledge 13 and away from top wall 7. The- 
location and size of ledge 1 3 are selected to best engage 
the reagent bottle to be used. Preferably, ledge 13 is 
located less than about two thirds of the way down inter- 
nal wall 12 from top wall 7, more preferably, less than 
about one half of the way down, still more preferably. less 
than about one third of the way down. Preferably tiie ratio 
of the diameter of internal, wall 1 2 below ledge 1 3 to the 
diameter of internal wall 12 above ledge 13 is less than 
1.25 to 1.00. more preferably, less than about 1.15 to 
1,00, still more preferably less than about 1.10 to 1.00. 
Optional inverted circumferential ledge 13 is a preferred 
embodiment of threadless internal wall 1 2 when the con- 
tainer to be sealed is a bottie having a threaded neck. 
When ledge 13 is present, tiie diameter of internal wall 
1 2 is narrower above ledge 1 3 than below and thus inter- 
nal wall 12 is better adapted to seal a bottle having a 
standard tiireaded neck, which increases in diameter as 
it extends downward away from the bottie opening. It is, 
of course, within the purview of the present invention to 
have more than one circumferential ledge 13 on thread- 
less irnernal wall 12. 

The elongated arm 6 has a sealing means 14, which 
is capable of sealing opening 8 in top wall 7 of cap 5. The 
elongated arm 6 should be adapted to attach to cap 5 to 
allow motion between a first position in which sealing 
means 14 seals opening 8 and a second position in 
which sealing means 14 does not seal opening 8. Rgure 
4 shows elongated arm 6 in a first, closed or sealed posi- 
tion and Rgure 5 shows elongated arm 6 in a second, 
open or unsealed position. The freedom to select any 
means for adapting elongated arm 6 to top wall 7for such 
motion is one of tiie advantages of the present invention. 

Preferably, elongated arm 6 is adapted to pivotally 
attach, connect or engage top wall 7 to allow the required 
nxation between the two positions. In a preferred struc- 
ture, which allows such pivotal motion, top wall 7 has an 
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integral first hinge portion 15 and elongated arm 6 has 
a second hinge portion 1 6 adapted to pivotally engage 
first hinge portion 15. A preferred first hinge portion 15 
has one or more hinge pin receiving holes 1 7. more pref- 
erably two hinge pin receiving holes 17. A preferred sec- 
ond hinge portion 16 has one or more hinge pins 18 
adapted to slidably engage one or more hinge pin receiv- 
ing holes 17. more preferably two hinge pins 18. 

The biasing means 10 biases elongated arm 6 
toward the first position in which sealing means 14 seals 
opening 8. The biasing means is integral with skirt 9. The 
biasing means 10 will generally be an integral molded 
strip of pliable material from which cap 5 is constructed. 
The simplicity and cost effectiveness of molding a single 
part from pliable material which contains top wall 7. skirt 
9 and biasing means 10 is one of the advantages of the 
present invention. Such a structure provides for the 
required elasticity of both skirt 9 and biasing means 10. 

Vial locating tab 11 is a strip of material disposed, 
positioned, attached, connected, or the like, between 
skirt 9 arxJ biasing means 10. Preferably, tab 11 is inte- 
gral with skirt 9 and biasing means 1 0. The width of bias- 
ing means 10 and skirt 9 are greater than that of tab 1 1 
such that a recess, groove, channel, or the like, is formed 
between biasing means 1 0 and skirt 9. A racK tray, trans- 
port, carousel, or the like, which has a vertical wall having 
a slot, notch, cut out. or the like, having substantially par- 
allel edges extending generally downward from the top 
edge or surface of the rack can be adapted to slidably 
engage tab 1 1 . Once engaged, tine bottle attached to the 
closure will be maintained in a defined position within the 
rack. 

Sealing means 14 may be a surface of any shape, 
e.g. flat, hemispherical, or the like, which is capable of 
sealing opening 8 when elongated arm is in a first closed 
position. It may be molded into elongated arm 6 or it may 
be a separate piece attached to elongated arm 6. When 
sealing means 14 is a single piece, it may be a molded 
surface e.g. a disk or a hemisphere integral with elon- 
gated arm 6 and adapted to sealing engage opening 8 
when elongated arm 6 is in the first, closed position. 
When sealing means 14 is a separate part, elongated 
arm 6 has a means for mounting it Seal mounting means 
may be any means adapted to receive a seal. Preferably, 
the mounting means is an extension attached to elon- 
gated arm 6 having a seal retaining support. 

Sealing means 14 is preferably a separate part such 
as a washer, gasket, o-ring, or the like. A washer is a 
more preferred separate sealing part. In a structure 
where sealing means 14 is a washer, elongated arm 6 
has rigid lever 6, second hinge portion 16 as described 
above, arxd washer mounting extension 19 attached to 
rigid lever 6. Washer mounting extension 19 has a 
washer nnounting pin 20 adapted to receive a washer 21 . 
Washer mounting extension 1 9 and washer mounting pin 
20 taken together constitute the seal mounting means. 
Second hinge portion 16 is pivotally engaged with top 
wall 7. Preferably, second hinge portion 16 is engaged 
with first hinge portion 15 such that the rigid arm may 
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move between a first and second position as described 
above. More preferably, rigid lever 6 has first and second 
ends, second hinge portion 1 6 is formed integrally at the 
first end, and washer nrrounting extension 19 is adapted 

5 to receive a washer and is attached to rigid lever 6 
between second hinge portion 1 6 and the second end. 
Sealing washer 21 is attached to washer mounting 
extension 1 9 such that it seals opening 8 when rigid lever 
6 is in a first position but does not seal opening 8 when 

10 rigid lever 6 is in a second position. 

In an aJtemative embodiment, cap 5 is made of pli- 
able materia] and includes top wall 7 and skirt 9. The 
preferred structures for top wall 7 and skirt 9 (ag. first 
hinge portion 15 and inverted circumferential ledge 13) 

IS described above are also preferred for an embodiment 
of this type. In such an embodiment biasing means 10 
is made from a material other than the pliable material 
of the cap and may be attached to skirt 9. It is integral 
with tiie skirt Biasing means of this type may be a spring 

20 such as a flexible metallic or plastic torsion spring 
molded into the cap but not made of the same material 
as the cap. Such an embodiment can be prepared in a 
manner similar to that described below for the preferred 
embodiment The material of the biasing means is 

25 placed into a mold (e.g. an open injection mold), the mold 
is be prepared to receive tiie pliable material (e.g. an 
injection mold would be closed), and the pliable material 
is added to the mold (e.g. injected into an injection mold). 
Once removed from the mold, the cap has an integral 

30 biasing means made from material other than the pliable 
material of the cap. 

In another alternative embodiment skirt 9 is made 
of pliable material and both top wall 7 and biasing means 
10 are made of material other tiian that of skirt 9. The 

35 preferred structures for top wall 7 and skirt 9 (e.g. first 
hinge portion 15 and inverted circumferential ledge 13) 
described above are also preferred for an embodiment 
of this type. Such an embodiment can be made in a man- 
ner similar to that outiined above for the first alternative 

40 embodiment 

The flexibility of independentiy selecting the materi- 
als of construction of skirt 9, top wall 7 and biasing means 
10 is one of tiie advantages of tiie present invention. 
Once selected, the materials can be molded into a single 

45 cost effective piece. 

In another atternative embodiment sealing means 
14 can be adapted to not only seal reagent bottle 1 as 
described above, but also to perform one or more steps 
for preparing reagent bottle 1 for use. For example, rea- 

50 gent bottie 1 . in addition to shipping and handling cap 2, 
may be equipped with an auxiliary seal (e.g. a plastic or 
metal foil seal or membrane secured across the opening 
of reagent bottie 1). In this event, sealing means 14 can 
have a means for perforating the auxiliary seal such as 

55 washer mounting pin 20 extended to reach and penetrate 
tiie auxiliary seal. When a closure of this type is attached 
to a reagent bottie having an auxiliary seal, it perforates 
the seal arxj prepares the reagent bottle for use. 
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Rgures 7 and 8 relate to less preferred alternative 
embodiments of the invention. Closures of this type, in 
addition to top wall 7 having opening 8, elongated arm 
6. having sealing means 14. and vial locating tab 11 . all 
as defined above; have a mechanical biasing means 1 0 
(e.g. a metallic or plastic spring) and a means for 
threaded engagement of a threaded neckof reagent bot- 
tle 1 , Preferably, the means for threaded engagement is 
an inner threaded sleeve 22 adapted to attach to an outer 
sleeve 23 to allow outer sleeve 23 to rotate freely when 
threaded inner sleeve 22 is fully engaged with the 
threaded neck of reagent bottle 1 . More preferably, outer 
sleeve 23 rotates freely (relative to threaded inner sleeve 
22) when threaded inner sleeve 22 is fully engaged with 
the threaded neck of reagent bottle 1 and a downward 
force (as depicted by the vertical arrow in Rgure 8) is not 
applied to the closure. In this way, the closure may be 
threaded onto reagent bottle 1 and,- by releasing any 
downward force and rotating outer sleeve 23, elongated 
arm 6 may be aligned with machine readable label 4. Fur- 
ther, this more preferred dosure of the embodiments of 
Rgures 7 arxJ 8 is easily removed from reagent bottle 1 
by application of a downward force while rotating outer 
sleeve 23 in the direction required for unthreading 
threaded inner sleeve 22. 

Description of the Kits 

The kits of the present invention include in packaged 
combination component parts necessary to conveniently 
assemble the closures described. Certain readily avail- 
able components that may be required to assemble the 
closures such as washers, o-rings, gaskets, or the like, 
can be included or excluded from the kits. In this way, the 
kits may include only the parts of the closures such as 
the caps and elongated arms that are not otherwise 
available. The kits may have the dosures available in par- 
tially assembled form as, for example, a washer may be 
mounted on a washer mourrtir^ extension or an elon- 
gated arm may be mounted on a cap. Assembly or partial 
assemt5ly of the components is performed as described. 

A typical kit (kit A) for conveniently assembling a clo- 
sure may include in packaged combination: 

a cap, made of pliable nriaterial. comprising a top 
wall having an opening, a skirt downwardly depending 
from the top wall arxi having a threadless internal wall 
adapted to slip on arxj sealingly engage a container, and 
biasing means integral with the skirt; and 

an elongated arm, comprising a means for sealing 
the opening, and adapted to be pivotally attached to the 
cap for nrjovement between a first position wherein the 
sealing means seals the opening arxl a second position 
wherein the sealing means does not seal the opening, 
the arm being biased toward the first position by the bias- 
ing means. 

Each of the preferred dosure components dis- 
cussed above is also a preferred component for inclusion 
in a kit of the present invention. 



In arxrther kit embodiment, the threadless internal 
wall has an inverted circumferential ledge having a first 
diameter at the top wall and a second diameter greater 
than the first diameter away from the top wall. 

s In another kit embodiment, the cap further com- 

prises a vial locating tab disposed between and integral 
with the biasing means and the skirt and having a width 
less than the diameter of tiie skirt and less tiian the width 
of the biasing means. 

10 In another kit embodiment, the sealing means com- 
prises a washer mounting extension, attached to the 
elongated arm and adapted to receive a sealing washer. 

In another kit embodiment, kit A further comprises 
in packaged combination a sealing washer, adapted to 

75 be attached to a washer mounting extension, attached 
to the elongated arm and adapted to receive a sealing 
washer. 

In another kit embodiment, the top wall further com- 
prises an integral first hinge portion, adapted to be piv- 
20 otally engaged with the elongated arm for motion 
between the first and second pos'rtions. 

In another kit embodiment, the elongated arm fur- 
ther comprises an integral second hinge portion,^ 
adapted to be pivotally engaged with a first hinge portion. 
25 integral with the top wall, for motion between the first and 
second positions. 

in another kit embodiment, the elongated arm com- 
prises: 

an elongated rigid lever, comprising a second 
30 hinge portion, adapted to be pivotally engaged witii the 
first hinge portion for motion between the first and sec- 
ond positions; and 

a washer mounting extension attached to the 
elongated rigid lever and adapted to receive a sealing 
35 washer. 

Preparation of Closures 

The indivkiual components of the present invention 
40 can be prepared in a variety of ways such as machining 
or stamping components from blocks or sheets of mate- 
rial, extruding and cutting linear strips of material and 
assembling with glue or solvent/heat welded joints, cast- 
ing or molding powdered or fluid material, or tine like. 
45 Preferably, tiie components other than washers, o-rings, 
gaskets, or the like, that are otherwise available, are 
molded, more preferably, they are injection molded. Pref- 
erably, the washers, or the like, when not otherwise avail- 
able, are stamped or cut from commercially available 
50 stock. 

Byway of illustration and not limitation, one molding 
process for making one piece caps of the present inven- 
tion that are entirely made from pliable nnaterial utilizes 
a moW composed of: 
55 a mold bottom that forms skirt 9. threadless inter- 

nal wall 12 with optional circumferential ledge 13, and 
the lower surface of top wall 7; 

a mokJ top that forms the top surface of biasing 
means 10, the top portion of first hinge portion 15, and 
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a portion of the top surface of top wall 7; 

a biasing means slide that forms the bottom sur- 
face of biasing means 1 0 and an additional portion of the 
top surface of top wall 7; 

two hinge pin receiving hole slides that form hinge 
pin receiving holes 17, the side portion of first hinge por- 
tion 1 5, and the remaining portions of the top surface of 
top wall 7; and 

an ejector rod that pushes rough molded caps 
free of the mold bottom. 

The process includes the steps of: 

dosing the injection mold; 

filling the closed mold with liquid pliable material; 

heating the nnold until the pliable material is cured; 

cooling the mold containing the cured pliable 
material; 

lifting the mold top to release the top surface of 
biasing means 1 0, the top portion of first hinge portion 
1 5. and a portion of top wall 7; 

retracting the biasing means slide to release the 
bottom surface of biasing means 1 0 and an additional 
portion of the top surface of top wall 7; 

retracting the hinge pin receiving hole slides 
simultaneously or in sequence to release the sides of first 
hinge portion 15. hinge pin receiving holes 17, and the 
remaining portion of the top surface of top wall 7; 

extending the ejector to eject the rough molded 
cap from the mold bottom; and 

cleaning any gates or other waste material from 
the rough molded cap to form the finished molded cap. 

The elongated arm is generally made from rigid 
material. Washers, when present, are generally made 
from seal material, both as defined above. It is contem- 
plated that those embodiments in which the sealing 
means is integrally molded into elongated arm 6 do not 
require a washer or other like part. In such cases the 
sealing means Is a molded surface e.g. a disk or a hem- 
isphere integral with elongated arm 6 and adapted to 
sealing engage opening 8 when elongated arm 6 is in a 
first, closed position. 

Certain embodiments of the invention may be sus- 
ceptible to fabrication as a single component In such a 
case, no further assembly may be required. However, 
when assembly is required, the components may be 
assembled or supplied in kit form as described above. 

Referring to Rgure 6, assembly steps generally 
include pivotal ly engaging elongated arm 6 with top wall 
7 and mounting of sealing means 14 on a sealing means 
mounting extension if required. Preferably, the pivotal 
engagement of elongated arm 6 with top wall 7 involves 
engaging first hinge portion 1 5 of top wall 7 with second 
hinge portion 16 of elongated arm 6, By way of example 
and not limitation, first hinge portion 15 is adapted to 
receive second hinge portion 1 6 when biasing means 1 0 
is in a fully retracted position. Rgure 5 shows such a 
retracted position. Hinge pins 1 8 of second hinge portion 
16 may be slidably engaged with hinge pin receiving 
holes 1 7 of first hinge portion 1 5 from the biasing means 
side of first hinge portion 15. In such an exemplary 



embodiment, the biasing means, when restored to an 
unretracted position, acts to not only bias elongated arm 
6 toward tine first, closed position, but also to retain the 
engagement of first hinge portion 15 and second hinge 
5 portion 16. 

Mounting of washer 21 on a washer mounting exten- 
sion 1 9 may involve pressing washer 21 onto a mounting 
pin 20. 

10 Use of Closures 

The present invention relates particularly to machine 
operable evaporation closures useful fordinical analyzer 
reagent botties. Such reagent bottles are typically sup- 

15 plied in capped form. Rgure 1 shows reagent bottie 1 
and typical shipping and handling cap 2 supplied to seal 
reagent bottle 1 during shipment and handling. Shipping 
and handling cap 2 is renxsved from reagent bottle 1 prior 
to use in an analyzer. Once removed, shipping and han- 

20 dling cap 2 is replaced by closure 3 in accordance with 
tiie present invention. Replacement involves attaching 
dosure 3 to reagent bottie 1 in such a manner as to seal 
reagent tx)ttle 1 . Preferably, closure 3 slips on and down- 
wardly depending skirt 9. having tiireadless internal wall 

25 12. sealingly engages reagent bottle 1. The preferred 
closure is, therefore, capable of sealing a reagent bottle 
without being threaded into place. The ability to sealingly 
engage a reagent tx3ttie with a threadless internal skirt 
wall is one of the advantages of the present invention. 

30 Once secured to reagent bottie 1 , tine closure may 
be manipulated, as by rotation, to align an optional 
machine readable label 4 (e.g. a bar code label) in such 
a manner as to allow the analyzer to both read label 4 
and operate closure 3. The ability of the operator to con- 

35 venientiy align a bar code or other label by simply rotating 
or twisting the dosure such that the machine can botii 
read the label and operate the dosure is one of the 
advantages of tiie present invention. 

Machine operation of closure 3 involves application 

40 of a closure opening force to elongated arm 6 as depicted 
by way of example and not limitation in Rgure 5 by the 
horizontal arrow representing a force applied to elon- 
gated arm 6. The force can be applied by any closure 
opening means capable of being machine controlled. 

45 The opening means is typically a mechanical means 
such as a push rod or roller bar. It is contemplated that 
reagent bottie 1 arxJ closure 3 can be stationary and the 
operating mearis movable or that the opening means be 
stationary and reagent bottie 1 be nrwvabie as by, for 

50 example, rotation of a bottle rack or carousel as com- 
monly employed in dinical analyzers. The sealing of rea- 
gent bottie 1 is accomplished by tiie removal of the force. 
Removal typicafly involves retraction of an opening 
means or rotatkxi of a bottle rack or carousel beyond or 

55 past a fixed opening means. The capacity of the present 
dosures to be opened by a variety of means including 
stationary and movable means is one of the advantages 
of the present invention. 
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When the contents or shetf life of a reagent bottle 
are exhausted, the k3w cost a!nd smplidty of the present 
ckjsures aflows fior the bottJe and dosure to be properly 
disposed of either together or separately or individually 
recyded- Attematively. the dosures can be deaned for 5 
re-use. If an opened reagent botHe 1 , sealed by dosure 
3\ ts not immecfiate*y required for a particular analysis, it 
can be either convenientfy stored without removing the 
dosure or ft can be sealed by a separate cap such as 
the shipping and handSng cap. The choice presented to w 
the operator to erlher stare the botUe with the machine 
operaUe ckssuB of the invention or with another sealing 
means is one of the advantages of the present invention. 

Claims is 

1. Adosure comprising: a top wall (7). having an open- 
■ff^ (8); a sWrt (9). made of pliable material such as 
a poly(ei3Stomer), downwardly depending from said 
top wafl C7) arxl having a threadless internal wall (1 2) 20 
ad apte d to slqp on and sea&igly engage a container; 

an efongated arm (6), comprising sealing 
means (14) fica- seafing sakJ opening (8). pivotally 
attached to said top wall (7) for movement between 
a farst position wherein sad sealing means (14) 25 
seals said opening (8) and a secorxl position 
wherein said sealing means (1 4) does not seal said 
opening (8); and a biasing means (10). character- 
ised in that said biasing m^ns (10) is integral with 
said skirt (S) for biaang said arm (6) toward said first 30 
posfticn, 

2. The cicsurs of claim 1 wherein said threadless inter- 
nal wall (12) has an inverted circumferential ledge 
(13) having a first cSameter at said top wall (7) and 35 
a second diameter greater than said first diameter 
away from said top wall (7). 
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ond hinge portion (16), pivotally engaged with said 
first hinge portion (15) for motion between said first 
and second positions; 

a washer rrrourrting extension (19). attached 
to said elongated rigid lever (6); and 

a sealing washer (21) attached to said 
washer mounting extension (19) wherein said seal- 
ing washer (21) seals said opening (8) when said 
lever (6) is in said first position and does not seal 
said opening (8) when said lever (6) is in said second 
position. 

7. The dosure of any preceding daim wherein said 
poly(elastomer) is selected from tiie group consist- 
ing of Sarrtoprene, J-P!ast Hercuprene, Pellethane, 
Morthane. Estane, and Geon. 

8. A kit for convenientiy assembling a dosure which kit 
conprises in packaged combination: 

a c^. made of pliable material such as a 
poly(elastomer). comprising a top wall (7) having an 
opening (8), a skirt (9) downwardly depending from 
said top waH (7) and having a threadless internal wall- 
(12) adapted to slip on and sealingly engage a con- 
tainer, and biasing means (10) integral with said skirt 
(9); and 

an elongated arm (6)» conprising a means 
(1 4) for sealing said opening, and adapted to be piv- 
otally attached to saki cap for movement between a 
first position wherein said sealing means (14) seals 
said opening (8) and a second position wherein said 
sealing means (14) does not sea! said opening (8). 
said arm (6) being biased toward said first position 
by said biasing means (10). 

9. The kit of daim 8 wherein tiie closure is according 
to any of daims 1-7. 



3. The dosure of daim 1 or 2 which furtiier conprises 
a vial lo cati ng tab (11) disposed between arxj inte- 
gral with said biasing means (10) arxi said sWrt (9) 
and hawng a width less than the cfiameter of said 
sWrt (9) and less than tiie widtii of said biasing 
means (10). 

4. The dosure of daim 1 , 2 or 3 wherein sakJ top wall 
(7) further conprises an integral first hinge portion 
(15). prvotally engaged with said etongated arm (6) 
for motion between said first arxl second positions. 

5. The closure of daim 4 wherein said ekx^ated arm 
(6) further comprises an integral second hinge por- 
tion (1 6). pr/otafly engaged with said frst hinge por- 
tion (15) for nxstion between sakl frst and second 
positions. 

6. The ctosure of daim 4 wherein sakl elongated arm 
(6) corppnsesi 

an etongaled rigkJ lever (6), comprising a sec- 



ia The kit of dam 8 or 9 wherein sakl elongated arm 

4a (6) comprises: 

an etongated rigid le/er (6). comprising a sec- 
ond hinge portion (16). adapted to be pivotally 
engaged with saki first hinge portion (15) for motion 
between said first and second positions; and 

45 a washer mounting extensfon (19) attached 

to said etongated rigid lever (6) and adapted to 
receive a sealing washer (21); and said kit further 
comprises in packaged combination a sealing 
washer (21) adapted to be attached to saki washer 

50 mounting extension (19) wherein said sealing 
washer (21) seals said opening (8) when said lever 
(6) is in sakl first position and does not seal said 
opening (8) when said lever (6) is in sakl second 
p)osit)on, 

55 

Patentartspruche 

1. VerschluS, umfassend: eine obere Wand (7) mit 
einer Offnung (8); einen aus einem biegsamen 
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Material, wie z.B. einem Poly(elastomer), gefer- 
tigten Kragen (9), der von der oberen Wand (7) nach 
unten herabhangt und der eine gewindelose Innen- 
wand (12) aufweist. welche so angepaBt ist. daB sie 
auf einen Behaiter gleitet und dichtend mit ihm in 5 
Eingrifftritt; 

einen langgestreckten Arm (6). der eine 
Abdichteinrichtung (14) zum Abdichten der Offnung 
(8) umfaSt, weicher fur eine Bewegung zwischen 
einer ersten Stellung, in der die Abdichteinrichtung ro 
(14) die Offnung (8) abdichtet. und einer rweiten 
Stellung, in der die Abdichteinrichtung (14) die Off- 
nung (8) nicht abdichtet. verschwenkbar an der 
oberen Wand (7) angebracht ist; und eine Vorspan- 
neinrichtung (10), dadurch gekennzeichnet. daB is 

die Vorspanneinrichtung (10) zum Vorspan- 
nen des Arms (6) in Richtung der ersten Stellung als 
Einheit mit dem Kragen (9) ausgebildet ist. 

2- VerschluB nach Anspruch 1 , bei dem die gewindel- 20 
ose Innenwand (12) einen hangenden Umfangsrand 
(13) aufweist, mit einem ersten Durchmesser an der 
oberen Wand (7) und einem zweiten Durchmesser 
weg von der oberen Wand (7), der grGBer als der 
erste Durchmesser ist. 2s 

3. VerschluB nach Anspruch 1 oder 2, der weiter eine 
Positionierzunge (11) fur Glasfiaschchen umfaBt, 
die zwischen der Vorspanneinrichtung (1 0) und dem 
Kragen (9) angeordnet ist und als Einheit mit ihnen 30 
ausgebildet ist und eine Breite aufweist. die kleiner 

als der Durchmesser des Kragens (9) und kleiner 
a!s die Breite der Vorspanneinrichtung (10) ist. 

4. VerschluB nach Anspruch 1 , 2 oder 3, bei dem die 3S 
obere Wand (7) weiter einen integralen ersten Dreh- 
gelenkteil (15) umfaBt, der fur eine Bewegung 
zwischen der ersten und der zweiten Stellung ver- 
schwenkbar mit dem langgestreckten Arm (6) im 
Eingriff steht. 40 



Scheibenbefestigungs-Veriangerung (19) ange- 
bracht ist, wobei die Dichtungsscheibe (21) die Off- 
nung (8) abdichtet, wenn sich der Hebel (6) in der 
ersten Stellung befindet, und die Offnung (8) nicht 
abdichtet. wenn sich der Hebel (6) in der zweiten 
Stellung befindet. 

7. VerschluB nach einem beliebigen vcrangehenden 
Anspruch, in dem das Poly(elastomer) aus der 
Gruppe ausgewahlt ist. die aus Santoprene, J-Plast. 
Hercuprene. Pdlethane. Morthane. Estane und 
Geon besteht. 

8. Bausatz zum bequemen Zusammensetzen eines 
Verschlusses, wobei der Bausatz in abgepackter 
Kbmbination umfaBt: 

einen aus einem biegsamen Material, wie 
einem Po!y(elastomer), gefertigten Deckel, umfas- 
send eine obere Wand (7) mit einer Offnung (8), 
einen Kragen (9). der von der oberen Wand (7) nach 
unten herabhSngt und der eine gewindelose Innen- 
wand (1 2) aufweist. welche so angepaSt ist, daB sie 
auf einen BehaJter gleitet und mit diesem dichtend 
in Eingriff tritt. und eine Vorspanneinrichtung (10), 
die als Einheit mit dem Kragen (9) ausgebildet ist: 
und 

einen langgestreckten Arm (6), der eine Ein- 
richtung (14) zum Abdichten der Offnung unrrfaBt 
und so angepaBt ist, daB er sich fur eine Bewegung 
zwischen einer ersten Stellung, in der die Abdich- 
teinrichtung (14) die Offnung (8) abdichtet. und einer 
zweiten Stellung, in der die Abdichteinrichtung (14) 
die Offnung (8) nicht abdichtet. verschwenkbar am 
Deckel anbringen laBt, wobei der Arm (6) durch die 
Vorspanneinrichtung (10) in Richtung der ersten 
Stellung vorgespannt ist. 

9- Bausatz nach Anspruch 8, bei dem der VerschluB 
gemaB einem beliebigen der Anspruche 1 - 7 aus- 
gebildet ist. 



VerschluB nach Anspruch 4, bei dem der lang- 
gestreckte Arm (6) weiter einen integralen zweiten 
Drehgelenkteil (16) unrfaBt, der fur eine Bewegung 
zwischen der ersten und der zweiten Stellung ver- 45 
schwenWbar mit dem ersten Drehgelenkteil (15) im 
Eingriff steht. 

VerschluB nach Anspruch 4, bei dem der lang- 
gestreckte Arm (6) umfaBt: so 

einen langgestreckten starren Hebel (6). der 
einen zwetten Drehgelenkteil (16) umfaBt, weicher 
fur eine Bewegung zwischen der ersten und der 
zweiten Stellung verschwenkbar mit dem ersten 
Drehgelenkteil (15) im Eingriff steht; ss 

ane Scheibenbefestigungs-Veriangerung 
(19). die an dem langgestreckten starren Hebel (6) 
angebracht ist; und 

eine Dichtungsscheibe (21), die an der 



10. Bausatz nach Anspruch 8 oder 9, bei dem der lang- 
gestreckte Arm (6) umfaBt: 

einen langgestreckten starren Hebel (6), der 
einen zweiten Drehgelenkteil (16) umfaBt. der so 
angepaBt ist. daB er sich fur eine Bewegung 
zwischen der ersten und der zweiten Stellung ver- 
schwenktsar mit dem ersten Drehgelenkteil (15) in 
Eingriff bringen iSBt; und 

eine Scheibenbefestigungs-Veriangerung 
(19), die an dem langgestreckten starren Hebel (6) 
angebracht ist urxJ zur Aufnahme einer Dichtungss- 
cheibe (21) angepaBt ist; und wobei der Bausatz in 
abgepackter Kombination weiter eine Dichtungss- 
cheibe (21) umfaBt die fur eine Anbringung an der 
Scheibenbefestigungs-Veriangerung (19) angepaBt 
ist. wobei die Dichtungsscheibe (21 ) die Offnung (8) 
abdichtet. wenn sich der Hebel (6) in der ersten Stel- 
lung befindet, urxJ die Offnung (8) nicht abdichtet. 
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wenn sich der Hebel (6) in der zweiten Stdlung 
befindet. 

Revendications 

5 

1 . Obturateur comprenant : une cloison sup6rieure (7) 
ayant un trou (8) : une jupe (9) r6alis6e en mati^re 
flexible telle qu'un poly^lastom^re, suspendue vers 
le bas k ladrte cloison sup6rieure (7) et ayant une 
parol int^rieure (12) sans filet, destin^e k glisser sur io 
et k se placer de nnani^re herm^tique sur un r^ip- 
ient : 

un bras al!ong6 (6). qui conprend un moyen 
d'obturation herm^tique (14) pour fermer ledit trou 
(8) et qui est fix6 pivotant sur ladite cloison is 
sup6rieure (7) de mani^re k pouvoir effectuer un 
mouvement errtre une premiere position dans 
laquelle ledit moyen tfobturation herm§tique (14) 
ferme ledit trou (8) et une seconde position dans 
laquelle ledit moyen d'obturation herm6tique (1 4) ne 20 
ferme pas ledit trou (8) ; et un moyen 6lastique (1 0), 
caract6ris6 en ce que le moyen 6lastique (10) est 
monobloc avec ladrte jupe (9) pour rabattre ledit bras 
(6) vers ladite premise position. 

25 

2. Obturateur selon la revendication 1, dans lequel 
ladite paroi int6rieure (12) sans filet comporte un 
6paulement circonf6rentie! invers6 (13) ayant un 
premier diam§tre du cflt6 de ladite cloison 
sup^rieure (7) et un second diam^tre plus grand que 30 
ledit premiere diam^tre et distant de ladite cloison 
sup^rieure (7). 

3. Obturateur selon la revendication 1 ou 2, qui com- 
prend par ailleurs une patte (1 1) de positionnement 35 
sur un f lacon. dispos6e entre et monobloc avec ledit 
moyen 6lastique (10) et ladite jupe (9) et ayant une 
largeur inf6rieure au diam^tre de ladite jupe (9) et 
inf6rieure k la largeur dudit moyen 6lastique (10). 

40 

4. Obturateur selon la revendication 1 . 2 ou 3, dans 
lequel ladite cloison sup^rieure (7) conprend par 
ailleurs une premiere partie monobloc d*articulation 
(15) mont6e pivotante sur ledit bras allong6 (6) pour 
assurer un mouvement entre lesdites premiere et 45 
seconde positions. 

5. Obturateur selon la revendication 4, dans lequel ledit 
bras allong6 (6) comprend par ailleurs une seconde 
partie monobloc d'articulation (16) dispos6e pivot- so 
ante sur ladite premiere partie d'articulation (15) 
pour assurer un mouvement entre lesdites premiere 

et seconde positions. 

6. Obturateurselon la revendication 4, dans lequel led'rt ss 
bras allonge (6) comprend : 

un levier rigide allong6 (6) comprenant une 
seconde partie d*articulation (16), reli6 pivotant k 
ladite premise partie d'articulation (15) pour pou- 
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voir effectuer un nx)uvement entre lesd'rtes premiere 
et seconde posrtions ; 

un proiongement (1 9) de montage d'une ron- 
delle fbc6 audit levier rigide alIong§ (6) ; et 

une rondelle d'obturation herm6tjque (21) 
fix§e audit proiongement (19) de montage d'une 
rorxlelle. ladite rondelle d'obturaticn herm6tique 
(21) fermant ledrt trou (8) lorsque led'rt levier (6) est 
dans ladrte premiere position et n*obturant pas ledit 
trou (8) lorsque ledrt levier (6) est dans ladite sec- 
onde pxDsrtion. 

7. Obturateur selon Tune quelconque des revendica- 
tions pr^^entes. dans lequel lecTrt poly^astom^re 
est choisi dans le groupe consistant en le Santo- 
pr^e, le J-Plast. Hercuprene. Pellethane, 
^4onhane. Estane et Geon. 

8. Ensemble de pieces pour assembler commod^ment 
un obturateur, ledit ensemble de pieces conprenant 
en combinaison dans un emballage : 

un capuchon r6aJis6 en malice f lexisle telle 
qu'un poly6lastom6re, conprenant une cloison- 
sup^rieure (7) ayant un trou (8), une jupe (9) sus- 
pendue vers le bas de ladrte cloison sup6rieure (7) 
et ayant une paroi irrt6rieure (12) sans filet et congue 
pour glisser sur et se placer de mani^e herm^tique 
sur un recipient, ainsi qu*un rrxjyen 6!astjque (10) 
nrwnobloc avec ladrte jupe (9) ; et 

un bras aIIong6 (6) conprenant un moyen 
(14) pour obturer herm6tiquement ledrt trou et des- 
tine k §tre f ix6 pivotant sur ledit capuchon pour pou- 
voir se d^piacer entre une premiere position dans 
laquelle ledit moyen d'obturation herm6tique (14) 
ferme ledrt trou (8) et une seconde position dans 
laquelle ledit moyen tf obturation herm^tique (1 4) ne 
ferme pas ledrt trou (8). ledit bras (6) §tant soumis 
k une force 6Iastique tendarrt k le mettre dans ladrte 
premiere pos'rtion k I'aide dudit moyen 61astique 
(10), 

9. Ensemble de pi^es selon la revencfication 8, dans 
lequel Tobturateur est conforme k Tune quelconque 
des revendications 1-7. 

10. Er^emble de pi^es selon la revendication 8 ou 9. 
dans lequel ledrt bras allong6 (6) conprend : 

un levier rigide aIlong§ (6) comprenant une 
seconde partie d'articulation (16) destin§e k fttre 
morrt6e pivotarrte sur ladrte premise partie d'artic- 
ulation (15) pour quil puisse effectuer un nrwuve- 
ment entre lesdrtes premise et secorxJe positions ; 
et 

un proiongement (19) de montage rfune ron- 
delle fix§ audrt levier rigide ailong6 (6) et destin6 k 
supporter une rondelle d'obturation henm^tique (21 ) 
; et ledrt ensemble de pieces conprenant par ailleurs 
en combinaison dans un embaJlage une rondelle 
tfobturation herm6tique (21) destin6e k §tre fix6e 
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audit prolongement (1 9) de montage d'une rondelle. 
ladite rondelle (21) d'obturation hernn6tique fermant 
ledit trou (8) lorsque ledit levler (6) est dans ladite 
premiere position et ne fermant pas ledit trou (8) lor- 
sque ledit levier (6) est dans ladite seconde position. 5 
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